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Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS
No claim of confidentially is made for information contained in the above study on the basis of its falling
within the scope of FIFRA 10 (d)(1)(A), (B), or (C).

Company: Biosafe, Inc.

W W Date: 12/09/2015

Bob MacDonald
Agent for Biosafe, Inc.
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Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

GOOD LABORATORY PRACTICE STATEMENTS

This study was not conducted in accordance with Good Laboratory Practice Standards, 40 CFR § 160 as it
is not a study as defined in the regulation; therefore there was no Study Director or Sponsor.

Submitter: W 7 “é Date: _12/09/2015

Bob MacDonald
Agent for Biosafe, Inc.
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Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

DATA DISCUSSION

Supplemental Amendment

The purpose of this supplemental amendment is to provide EPA with the specific support submitted to
FDA to obtain the Threshold of Regulation (TOR) Exemption granted by FDA on December 30, 2013.

Through this discussion, including supplemental data (extracted from Form FDA-3480) and additional
information on the bonding of the chemical to the substrate, to provide EPA with the necessary data for
further consideration in their assessment.

The priority being to reach concurrence with the Agency in affirming that dietary concentrations are
below the 200 ppb level, avoiding the need for chronic toxicity testing (870.4100, 870.4200, 870.6200
and 870.7485).

Overview

Organofunctional silane molecules are reactive molecules with a silicon base and oxygen pendent
groups that covalently bond to surfaces and allow homopolymerization. These silanol bonds are very
stable and among the strongest bonds in chemistry. They form high molecular weight coatings on
surfaces and interpenetrating networks (IPNs) within substrates like polymers. Silanes are used to bind
the heat shield on the space shuttle and in the adhesives that hold glass in place in high-rise building
window walls. Thus they are commercially known for their strong bonding and resistance to leaching.

Although we have taken a worst-case scenario by assuming 100% leaching of the high molecular weight
polymer leaving the treated article (knowing it cannot so leach, since it is insoluble in polar and non-
polar solvents), we are extending the body systems exposure over the useful life of the food contact
article.

Understandingly, there is no scenario where 100% of the cured, high-molecular-weight coating or IPN
would leach into the food all at once. The most likely scenario being that some of the silane at the
surface of the coating or polymer may be abraded off over a long period of time, but that this would be
minimal compared to the remaining silane (1% by weight max) that remains throughout the coating or
polymer. Any such polymer abraded would itself be insoluble and would not migrate into the body since
it is of a molecular weight and solubility that would make such movement impossible.

By the nature of their addition and reactions in the plastics there is uniform distribution and the
available polymeric is insoluble in polar and non-polar solvents. This obviates the possibility of total
exposure in a 24 hour period of time and the possibility of 200 ppb being available for contact.

Calculations made were based upon 100% extraction over the life of the treated article. Additional
factors were taken into account to address the density of treated material, repeat use of the articles,
potential intermittent contact with food and the lifespan of the specific type of article. (see pages 6-8 of
10)
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Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

Intended Use Examples

An example of a repeat use article is a polyolefin, nylon or polyurethane used in a commercial food
preparation area such as cutting surfaces. Such an article will be used at ambient temperatures not to
exceed 100 degrees C. It is estimated that the cutting surface will be used once a day over a five year
period.

Another example is a laminate food preparation surface. This article may come in contact with food on
an intermittent basis. An estimate of 10 grams of food over 1 square inch 365 times a year. It is
estimated that the counter top would have a 10-15 year lifespan.

A third example is a commercial or industrial cooler interior with a 10 year lifetime.

Additional scenarios:

Repeat use activated carbon water filters are prone to growth of bacteria on the surface when they are
stored at ambient conditions between uses. Treatment of the activated carbon with HM 4100
Antimicrobial extends the life of the filter by reducing the growth of bacteria on the surface. Activated
Carbon Example is included where carbon is used at point of use.

Melamine formaldehyde surfaces for use in food preparation areas. High and Low Density polyethylene
or polypropylene laminate used for commercial food preparation and cutting surfaces. Polyurethane
clear coat paint or sealant for food contact surfaces. Waxes for food contact surfaces. Spray application
using .025% active HM 4100 Antimicrobial for food contact surfaces. Vinyl tubing used for transfer of
water or soft drinks.

Specifics are given in each example calculation (see pages 6-8 of 10)

Migration Testing Option

Exposure estimates are calculated assuming a worst case where 100% of HM 4100 Antimicrobial is
extracted and makes contact with food. It is assumed that 10 grams of food will contact 1 square inch of
surface each time food contacts the surface. The average lifetime of each surface, device or part is
proposed in each calculation given.

The density of most polymeric laminates, thin films and coatings range from 0.9-1.2 g/cm3. The density
as reported in the literature is used in calculations. These materials range in thickness from .0005 inches
to 0.005 inches. All calculations factor in the appropriate thickness. The concentration of HM 4100
Antimicrobial in each material vary depending on quantity that is required for optimum performance. In
no case will the concentration exceed 1% HM 4100 Antimicrobial.

Treated materials also include molded, extruded or machined plastic parts that have a maximum of 1%
HM 4100 Antimicrobial incorporated through the use of a master batch process. In these cases, HM
4100 Antimicrobial becomes an integral part of the plastic formulation and is distributed evenly
throughout the part as an interpenetrating network. In such cases, food only contacts the surfaces and
it can be assumed that food only penetrates 1-3 mils of the device or part. This estimate of the
penetration thickness will be used in calculations rather than the actual weight of the molded part etc.
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Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

Conclusion

HM 4100 Antimicrobial provides permanence by covalently bonding with the matrix forming an
interpenetrating network for the substrate being treated. It therefore does not leach over time. All
exposure levels were however determined by assuming 100% extraction over the life of the treated

article. In all cases DC was calculated to be below 0.1 ppb.

Melamine formaidenyds countertop exampie:
conversion factor: 1ec- 06
meiamine formaidehyse laminate & 00 1S Inches thick 1inx1nx.002mn= 00015 W
0015006 = 00250 e
00250 grameec
Mamum of HM 4 100 In laminate at 1% active. 02500 mgofHM 4100
mnate has 1S year Ifgtme and i used J imes a day or 16425 umnes
110 5q contacts 10 grams food €ach time-total weight of 00 contacting & 164250 grams
of food contact to KG 16425
0 15 years exiract mg of HM 4100 0.2500 mg
<M> - mg of HM 4100 /{X) kg of food 0.0015 mgAg (ppm)
<M> In ppo 15221 PRO HM 4100
DC: ™ consumption value 0.05 0o7s PPO HM 4100
oC Impurtly chiorop 0.009% ppo
DC: Maximum Impurty methanol 00114 PP
oc Impurtty Dimety Y 00023 ]
_Polypropylens Laminate for Counter Tope and Cutting Boards
potyolefin laminate % 0015 Inches thick INxinx00i5in= 00015 W
002/.06 = 00250 ¢
0002 grameic
MDamum of HM 4100 In aminate 2t 1% active. 00223  mgof HM 4100
Counteriop laminate has 15 year iebme and Is used 3 Umes 3 day o 21900 omes
11 5q contacts 10 grams f00d each time-iot weight of 1000 contacting sur 219000 grams
convertweight of 00 contact 1o KG 21
n 1S years extract mg of HM 4100 0023 mg
<M> 2 mg Of HM 4700 /{X) &g of food 0.0001 mgag (ppm)
<> In ppo 0.1016 PPD MM 2100
DC: “PP consumgtion vaiue 0.04 0.0041 [ 2]
DCMINMUM IMpUTly ChIOPOpYRmeMoxysiane 0.0005 ppo
OC Mammum Impurtty methana 0.0006 ped
DC:Maamum Impurty Dimethyloctadecytamine 0.0001 ]
Polyursihiane Clear Coat Paint or Seatant for Food Contact Surfaces
Clear coat is DO0S inches thick 1NX1nx.0005n= 00005 W
00083 oo
00088 gramelc
Manomum of HM 4100 In cear coat at 1% actve. 00875  mgof HM 4100
Clear coat has 7 year Wetime and Is used 3 imes a day or 7665 omes
11 5§ contacts 10 grams 1000 €3ch Bime-iotal WeIgNt of 1000 CONtACING Sur 76650 grams.
convert weight of 1000 contact to KG 76.65 ]
7 years extract mg of HM 4100 0.0875 mg
«M> g of HM 4100 AX) &g of Tood 0.0011 mgag (Ppm)
<> In ppo 11418 PPO MM 47100
DC: consumption value 0.05 o.057078 PPO HM 4100
De: Impurtty Propy Y 0.007420 ppo
DCMAXmum Impurtty methanct 0.008562 ppo
DOCManmum impurty Dimetiyloctadecyllamine 0001712 ppo
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weight of 1 s Inch using densiy of 1.0 gice

weight of Laminate X HM 4100 concentration X 1000 (convert 10 mgs)
simple mutipBcation

number of times used X 10 grams of food per square Inch.

Above divided by 1000 1o convert 1o kg
restatement Of weight of HM 4100

weight of exiractant divided Dy tal welght of contacted food
mutiply by 1000 to convert i ppd

MURDly 2DOve Dy CONSUMPUON varue

Impurtly at 13 % maomunm
Impurity at 15% Maximum
Impurtly at 3% Maximum

weight of 1 5 Inch using densty of 0.89 gioc

weight of aminate X HM 4100 concentration X 1000 (convert 1o mgs)
@mpte muBipacation

number of Bmes used X 10 grams of food per square Inch.

Above divided by 1000 1o convert 10 kg
restatement of weight of HM 4100

Wesght of extractant diviced Dy 10t welgnt of contactes 1000
mutiply by 1000 1o convert t ppb

MURDIY above by CoNSUTEHON Varue

Impurtty at 13 % madmum
Impurity at 15% Maximum
Impurtty at 3% Maomum

weight of 1 5 Inch using denstly of 1.05 gico
weignt of laminate X HM 4100 concentration X 1000 (comvert o mgs)
empie mutipication

NUMDES Of BMES USET X 10 Grams oOf f00d Per Square INch.

Above dvided by 1000 ¥ convert 1o kg
restatement of weight of HM 4100

weight of extractant divided by fotal weight of contacted %000
masiply by 1000 1o convest 1o ppo

MUBIDly above Dy CONSUMENIoN vaiue

Impunty at 13 % madmum
Impurtty at 15% Mamum
Impurity at 3% Maxmum




Maamum of HM 4100 I clear coat at 1% active.
Wax has 1 year Wetme and |s used 3 Imes 3 03y of

Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

1nx1nx000Sn=

1 5q contacts 10 grams 1000 each tme-total weight of 1000 CONtACENG Sur

convest weight of f0d contact 10 KG
I 1 years extract mg of HM 4100
<M> g of MM £100 £X) kg of Toad
<> In ppo

DC: consumption vaive 0.05

0.0078
0.0007
o.7ore

ASEUMpUON hat CDON WeIghS

The max content of HM 4100 Is 0.25%

“The total amount of HM 4100 In carbon biock
Amount of Teated wake! gailons

weight of water In kg

<> TIGration value mg of HM4 100 per kg water
<M In ppo

DC: *"Carbon consumplion value (]

DCMITMUM MUty CHIORPPYMeMOTySiane
DCMammum mpurty methanct
Impunty Dimetny

Activeted Cerbon Exsmple where carbon s ysed st point of use

Assumphbon thet corbon weghs

The max content of HM 4100 Is 0.25%

The total emount of HM 4100 n carbon block
Amount of besled woler gabors

wenght of walter i kg

«M> ugration value mg of HM4 100 per kg woler
<M> n ppb

DC **Carbon consumption value oo

DC mpurty
DC-Maxdmum impurity methanol
Dc Impurity Dam

Spray Application _using 0256% active HM 4100
1 ler covers.

convert 1o 3q nches

1 Mer contains grams HM 4100

1 5q mch surface contans HM 4100 (mg)

apply HM 4100 10 food contect surface once & month
10 grams food contect 1 n2 of surfece 3 tmes o day of
Tola! wasght of food contacted
conver! waight of food 1o Kg

<> ‘mg HM 4100/ kg food

<M> in ppb

DC: **Consumption valus 0 01

DC Maxi Impurity
DC-Maamum impurity methanol
nc Impurity D

0025  gremsext

0000S s
QD083 e
00008  gramsice
00078  mgof HM 4100
1088 imes
10950 grams
0.8
™y
MGG (ppm)
oo
Ppo
)
o
3 grams
-
0rs mg ext
70 g
256 xg
000281955 ppm
281954887 [
0.08458647 ppO
0.0109962¢ ppo
0.01268797 )
0.00253758 PPO
100 grosms
25 mgext
2400 gl
120 L]
000274123 ppm
274122807 pov
008223684 ot
0.0106007% pob
001233553 pob
000246711 pob
200 sq
28500 5q mches
025 Qrams
000868058  mg
90 tmes/month
900 grams
09 kg
000064506  ppm
064506173 ppd
009645062  ppb
0.01253858 ppd
001446759  ppb
000268352  ppb
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weight of 1 6q Inch Using densRy of 0.93 gloe

weignt of aminate X HM 4100 concentration X 1000 (convert to mgs)
simpie muBpicaton

number of tmes uSed X 10 grams of f00d per square Inch.

Above @vioed Dy 1000 1o convert to &g
restaterment of weight of HM 4100

weight of extractant divided by ital weignt of contactad food
muiply by 1000 1o convert 1o ppd

MURply 300ve Dy CONGUIMEON value

Impunty at 13 % maxmum
mpunly at 15% Maxmum
Impunty at 3% Maomum

mUliply WGt of Carbon Dy weight percent of HM 4100 active

Convert weight of water mulliply galions by 3.8 kg per gason
dvide total mg of HM 4100 by weight of waler passed Iough carbon

mutiply by 1000 1 convert 1o ppD
MURDly 2DOve Dy CONSUMPNON vaue

purtty at 13 % maxnum

Impurty at 15% Maxmum
Impurtty at 3% Maomum

muttiply weight of carbon by wesght percent of HM 4100 actve
Convert weight of water mulliply gallons by 3.8 kg per gulion

drade lotal mg of HM 4100 by wasght of waler pussed through carbon

multiply by 1000 to convert lo ppb
multiply above by consumplion vaiue

Convert 3q 1 10 3q inches multiply by 144
Divade quaniity of HM 4100 n grams sbove by $q inches covered

simphe muliphcubon

wimphe Mutipbcubon

drada above by 1000

divide fotal mg of HM 4100 by waight of food contacted
multiply by 1000 fo convert 1o ppb

multiply above by consumpion valus

Impurity at 13 % maximum
Impurity at 15% Maodmum
Impurity at 3% Maximum




Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

T for Transfer of bever in fountain devices
vinyl lubing inner liner is 008 inches thick finx1inx 008in= 0.008 n
008406 = 01333 ¢
0.4733

Maximum of HM 4100 in lubing at 1% active.

Amount of reated beverage gallons 5475 gal

weight of liquid in kg 20805 kg

«<M> ‘migration value mg of HM4100 per kg beverage 0.000083 pom
<M> In ppb 0.08331331 ppd
DC: **plasticized PVC consumption vaiue 0,03 0.0024994 pob
X Impurity 0.00032492 ppL
DC:Maximum impurity methanol 0.00037491 PO
DC:Maximum impurity Dimethyloctadecyfiamine 7 4982E-05 b

*LLDPE film resins’ densities range from 0.900 1o 0.939 grams per cubic centimeter (g/cm3)
LDPE fim resins range from 0.916 10 0.925 g/em3
MDPE (medium density) resins range from 0.926-0.940 giem3
HDPE fim resins range from 0.941 1o 0.965 g/em3
PVC tubing density is 1.3 glemd
Parafin wax density 0.93 g/cm3
PP fim resins range from 0.890 1o 0.905 gflem3
PVA density 1.19 glem3
For rigid polyurethane, 've seen 1.05 g/em3
** Cf values above were obtained rom Table |, Guidance for Industry: F of f

17333 mg of HM 4100

weight of 1 5q inch using density of 1.3 gicc

weight of Tubing X HM 4100 concentration X 1000 (convert to mgs)
etime 3 years 5 gallons a day

Convert waight of waler multiply galions by 3.8 kg per galion

divide total mg of HM 4100 by weight of water passad through carbon
muttiply by 1000 to convert 10 ppb

multiply above by consumption value

Impurity at 13 % maximum
Impurity at 15% Maximum
Impurtty at 3% Maximum

for Food Contact Surfaces, Chemistry

Recommendations, December 2007. For those materials not isted an estimate was made based on judgament of the market penetration

Noles: consumpbion tactors will be much lower because we will not have 100% percent market penetration
Sampile impurity Coiculations
L of the DC of each

G DC for the material by the maxi of each impurity
1t should be pointed out that none of these impurities are known 1o survive the process of manufacture of HM 4100

chioropropyitrimethoxysiiane is known fo have a 13% in the starting for HM 4100
methanol is known o have a 15% in the starting monomer for HM 4100
Is known to have a maximum 3% concentraiton In the starting monomer for HM 4100
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Guidance for Industry: Preparation of Premarket Submissions for Food Contact Substances: Chemistry

Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

Recommendations

Link:http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnformation/Ingr

edientsAdditivesGRASPackaging/ucm081818.htm#aivti

APPENDIX IV. CONSUMPTION FACTORS, FOOD-TYPE DISTRIBUTION FACTORS, AND EXAMPLE OF
EXPOSURE ESTIMATE CALCULATIONS

This appendix summarizes packaging data recommended by FDA for evaluating exposure to FCS. An
example of how these data are combined with levels of an FCS in food also is presented. A more

complete discussion of the source of these data and their use in exposure calculations is presented in

Section ILE.
AB ile OR
~ |PackageCategory  JoF  |packageCategory  [cF
Glass 0.1 Adhesives 0.14
[Metal- Polymer coated 0.17 Retort pouch 0.0004
[Metal- Uncoated 0.03 Microwave susceptor 0.001
A. General
Paper- Polymer coated 0.2 All Polymers'” 0.8
Paper- Uncoated and clay- 0.1 Polymer 0.4
coated
Polyolefins 0.35" PVC 0.1
-LDPE 0.12 -rigid/semirigid 0.05
-LLDPE 0.06 -plasticized 0.05
-HDPE 0.13 pPET? 0.16
B. Polymer
-PP 0.04 Other Polyesters 0.05
Polystyrene 0.14 Nylon 0.02
EVA 0.02 Acrylics, phenolics, etc. 0.15
Cellophane 0.01 All Others® 0.05

+0.4=0.8).

“)Originates from adding CFs for metal-polymer coated, paper-polymer coated, and polymer (0.17 + 0.2

(*’polyolefin films, 0.17 (HDPE films, 0.006; LDPE films, 0.065; LLDPE films, 0.060; and PP films, 0.037).
(IpET-coated board, 0.013; thermoformed PET, 0.0071; PET carbonated soft drink bottles, 0.082;
custom PET, 0.056; crystalline PET, 0.0023; PET films, 0.03.
(A CF of 0.05 is used for recycled PET applications (see the document entitled "Points to Consider for
the Use of Recycled Plastics in Food Packaging: Chemistry Considerations").
¢/As discussed in the text, a minimum CF of 0.05 will be used initially for all exposure estimates.

Page 9 of 10




Product: HM 4100 Antimicrobial (EPA Reg. No.: 83019-1)

AB 00D PE D RIB O A OR
_ |packageCategory  |Food-Type Distribution (f)
Aqueous”  |Acidic/ Alcoholic[Fatty
Glass 0.08 0.36 0.47 0.09
Metal- Polymer coated 0.16 0.35 0.40 0.09
Metal- Uncoated 0.54 0.25 0.01” |0.20
A. General |Paper- Polymer coated 0.55 0.04 0.01”  0.40
Paper- Uncoated and clay- 0.57 0.01%” 0.01” |o0.41
coated
Polymer 0.49 0.16 0.01”  |0.34
Polyolefins 0.67 0.01" 0.01° 031
Polystyrene 0.67 0.01" 0.01” 0.31
-impact 0.85 0.01"% 0.04 0.10
-nonimpact 0.51 0.01 0.01 0.47
Acrylics, phenolics, etc. 0.17 0.40 0.31 0.12
PVC 0.01” 0.23 0.27 0.49
Polyacrylonitrile, ionomers, 0.01" 0.01” 0.01”  0.97
B. Polymer PVI;[C v
Polycarbonates 0.97 0.01"” 0.01”  0.01"
Polyesters 0.01” 0.97 {0.01”  0.01¥
Polyamides (nylons) 0.10 0.10 0.05 0.75
EVA 0.30 0.28 0.28 0.14
Wax 0.47 0.01"” 0.01”  |o0.51
Cellophane 0.05 0.01% 0.01” |0.93

(1% or less

“)For 10% ethanol as the food simulant for aqueous and acidic foods, the food-type distribution factors
should be summed.
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